To determine the sociodemographic, behavioral, and health care factors related to the occurrence of syphilis in women treated at public maternity hospitals.
INTRODUCTION
Gestational syphilis is a public health problem in the world. It is estimated that approximately two million pregnant women present active infection each year and less than 10% are diagnosed and treated 1, 8 . Approximately 90% of the cases occur in developing countries; however, we can observe resurgence in developed nations 2 
.
The disease causes multiple adverse outcomes in pregnancy, with an estimated 4.5 times higher risk when compared to pregnant women without the diagnosis 10 . As it causes vertical transmission, it can cause miscarriage, premature delivery, and fetal and neonatal death if not treated properly. Newborns of mothers with syphilis who are untreated or inadequately treated may be asymptomatic. This can lead to the absence of diagnosis and treatment, causing serious damage to their health, with psychological and social repercussions 6 .
The recommendations for the control of the disease reinforce interventions aimed at the prevention and timely diagnosis, paying attention to more exposed population groups 9 . Numerous conditions have been associated with the occurrence of syphilis during pregnancy, including sociodemographic, behavioral, and health care factors 13 .
Among the sociodemographic factors, low education level, low income, and marital status (common-law marriage or living together) are identified as risk situations and an expression that syphilis is related to, but not limited to, poverty. Equally important are the behaviors that make women vulnerable, that is being associated with a higher risk, such as lower age of first sexual intercourse and pregnancy, high number of sexual partners, non-adherence to safe sex practices, use of illicit and psychoactive drugs, among others 8, 13, 18 . Some of these conditions increase the risk when related to the insufficient access to health services.
Brazil is signatory of international plans for the elimination of syphilis. Recently, the World Health Organization (WHO) has defined, as goals for the certification of elimination of syphilis, the 95% of coverage of prenatal care and screening for syphilis in pregnant women, in order to reach the goal of congenital syphilis of 0.5 cases per 1,000 live births, which has been reached only by Cuba and Chile in the Latin America 12 
In the Brazilian scenario, gestational syphilis presents a high magnitude and most cases continue to be diagnosed late, especially in the North and Northeast regions, where difficulties persist in the control of the disease a . The recognition of the complex and dynamic determination of sexually transmitted infections and the deepening of the knowledge on risk factors, in the relation to sociodemographic, behavioral, life condition, and organizational changes in the health system and services, can contribute to the updating of interventions aimed at them 9, 12 .
The objective of this study was to determine the sociodemographic, behavioral, and health care factors related to the occurrence of syphilis in women treated at public maternity hospitals.
METHODS
This is a case-control study, carried out from July 2013 to July 2014, in seven maternity hospitals (six public administered and one philanthropic), corresponding to the total number of units in operation and that worked for the Brazilian Unified Health System (SUS) in Recife, capital of the state of Pernambuco, located in the Brazilian Northeast.
Eligible women were recruited after VDRL (Venereal Disease Research Laboratory) under any titration, admitted to these services because of labor, postpartum, abortion, and any other clinical-surgical complication of the puerperal pregnancy cycle. Women admitted to intensive care units (ICU) and those who did not demonstrate clinical or cognitive conditions to respond to the interview were not recruited. The cases and controls lived in the municipality of Recife. The classification between cases and controls was established after serological diagnosis by ELISA (enzyme-linked immunosorbent assay), a confirmatory treponemal test, regardless of the result of the VDRL (Figure) . This was necessary because VDRL is not a treponemal test and several factors may affect its results.
The sample size estimation was performed using the Stalcalc program of the EpiInfo statistical package, version 6.04, based on the study of Melo et al. 15 We considered a 95% confidence level, power of 80%, and odds ratio (OR) of approximately 2.8 for the worst situation, according to socioeconomic, biological, and prenatal care indicators in the municipality of Recife (2004 Recife ( /2006 . The ratio was one case to two controls and we considered the possibility of 10% of losses or refusals. Sample distribution considered the size of the health facility and the proportion of the number of beds available in obstetrics, according to data from the National Register of Health Establishments b (CNES), varying from 6% (smaller) to 27% (bigger). Adopting these criteria, we estimated that we would need 480 women, being 160 cases and 320 controls.
Information was obtained by interview, during hospitalization, with a structured questionnaire applied by health professionals and university students from the area of health and social sciences. At the end, 2 ml of blood were collected for syphilis serology using the ELISA method, chosen because of its high sensitivity and specificity compared to other treponemal tests (TPHA, FTA-ABS) and because it does not suffer interferences in the analysis, as hemolyzed samples or with relative concentration of lipids can be processed c .
The samples were initially stored in refrigerated maternity laboratories, identified with the research number, and transported short distances every two days to the Immunology and Parasitology Service of the Instituto de Ciências Biológicas of the Universidade de Pernambuco (UPE). To perform the ELISA, we used the Wiener Laboratories ® kit, which has recombinant Treponema pallidum antigens. Processing occurred according to manufacturer' s instructions.
The independent variables were grouped into: a) sociodemographic (age at the time of interview, marital status, race, household income per capita based on minimum wage (MW) at the date of the interview (R$724.00, equivalent to US$270), socioeconomic class (ABEP d ), education level, paid work, insertion in the labor market, access to the Internet and telephone); b) behavioral (religion, age of first intercourse and first gestation, number of previous gestations and sexual partners, frequency of condom use, age at which started smoking, use of alcoholic beverages or illicit drugs, use of illicit drugs by current partner, feeling of discrimination (race, gender, financial situation), frequency of the use of television and radio, self-assessment on the access to information and situation of conflict ( familiar, labor, or criminal); c) clinical, obstetric, and health care history in prenatal and maternity hospital (abortion history, previous sexually transmitted infection, number of prenatal appointments, gestational age and place where most appointments happened, availability of prenatal card from the first appointment and results of requests for laboratory tests, participation in group of pregnant women, registration in a family health unit, result of HIV serology in the maternity hospital).
The data were coded and double entered and EpiInfo' s VALIDATE program was used to check for inconsistencies (EpiInfo software, version 6.04). The variables of age at which started smoking, drinking, and using illicit drugs and their use in the gestational period presented high collinearity (Pearson: r > 0.8). We chose to include the variables of age at which started smoking, drinking, and using illicit drugs because of the greater explanatory power in the model and we excluded those that assessed their use in pregnancy.
In the program SPSS (Statistical Package for the Social Sciences), version 13, we performed the bivariate analyses between the potential risk factors and the outcome and estimated the odds ratios (OR) and respective 95% confidence intervals (95%CI). The variables that presented p-value ≤ 0.20 were included in the multivariate analysis model. At this stage, the hierarchical modeling process with levels was adopted as a strategy to introduce the variables, considering the possible risk factors for gestational syphilis. The last level was adjusted for the risk factors of levels 1 and 2. Thus, the variables of the last level did not influence the explanatory power of the previous levels. For the unadjusted and adjusted OR and their respective 95%CI, we defined as the reference category the one with the lowest risk for gestational syphilis in the studied sample and we considered p ≤ 0.05 as significant.
The study was approved by the Ethics Committee of the Health Sciences Center of Universidade Federal de Pernambuco (Protocol 136.500, of Nov/2012). We took every precaution to ensure the confidentiality and confidentiality of the information. Before each interview, we obtained the written acceptance of the participants after reading the informed consent.
RESULTS
Of the 586 potentially eligible women identified in the participating maternity hospitals, we had 25 losses because of serological inadequacies of the VDRL. Thus, 239 cases and 322 controls were included ( Figure) .
The participants presented similarity between age groups, with approximately 25% for each category considered. Regarding marital status, common-law marriage prevailed, with 62%; married women accounted for only 9%. Regarding education level, 37% had not finished basic education or were illiterate and 28% had completed high school. Most women (40%) reported having a household income per capita between 1/2 and 1/4 of the minimum wage, and only 9% had a higher pay. Most women did not use male or female condom in sexual intercourse. Table 1 shows the distribution of the main sociodemographic variables for cases and controls, with their corresponding crude OR and 95%CI. The variables selected for multivariate analysis (p ≤ 0.20) were: marital status, self-reported race, education level, economy class, and access to the Internet and telephone. Table 2 shows the behavioral variables. Religion, age at first intercourse and pregnancy, number of pregnancies and sexual partners, and age at which started smoking, drinking, and using illicit drugs were significant. The following variables were also considered: the condition of the current partner regarding the use or not of illicit drugs, access to information, and situation of conflict. Among the variables related to clinical, obstetric, and care history, we selected for the adjustment step in the multivariate analysis: number of appointments during prenatal care, previous occurrence of sexually transmitted infection, participation in group of pregnant women, record in family health unit, and HIV serology in the maternity hospital (Table 3) . Table 4 shows the results of the multivariate analysis, including all variables analyzed. Previous history of sexually transmitted infection (OR = 9.7; 95%CI 5.4-17.2) and only one to three appointments during prenatal care (OR = 3.5; 95%CI 1.8-6.6) were the factors associated with a higher risk for syphilis. Women who had three or more sexual partners in the last year were three times more at risk for infection. A similar finding was found among those who started using drugs before the age of 18 (OR = 3.0; 95%CI 1.4-6.4). The lack of access to telephone was associated with syphilis (OR = 2.4; 95%CI 1.2-4.7). Among those with a lower education level, the presence of syphilis had OR of 2.02 (95%CI 1.1-3.4).
There was a higher risk of syphilis among multiparous women (OR = 2.2; 95%CI 1.3-3.9) and among those who reported that the current partner is a user of illicit drugs (OR = 1.7; 95%CI 1.0-2.9). Religion was also associated with the outcome; the category "no religion" was used as a reference and those affiliated with the Catholic religion presented the highest risk (OR = 1.70; 95%CI 1.0-2.6).
DISCUSSION
In this study, we identified that poverty and its associated vulnerability -be it behavioral or the access and quality of prenatal care offered in health services -are significantly associated with syphilis in pregnant women. This result indicates that the control of the transmission remains an unsolved challenge, in line with what has been observed in other investigations 8, 15, 18 . Although syphilis presents simple diagnostic and treatment methods, it remains a health and social problem worldwide 17, 21 .
This study has limitations that should be pointed out. As the data were collected with a face-to-face interview, there is a possibility of classification errors, mainly for behavioral variables, such as condom use, alcohol use, and number of sexual partners. On the other hand, there is no evidence of differential classification error between cases and controls. As neither interviewer nor respondent knew who was reactive and non-reactive to ELISA at the time of the interview, these classification errors are non-differential, tending to make the groups more similar and to underestimate the associations found.
Regarding the characteristics of health care in prenatal care and maternity hospital, a methodological issue must be discussed: the category of "no prenatal" was repeated in six variables analyzed, influencing the exclusion and power of the other ones in the adjustments. The variable of "number of prenatal appointments" was chosen because of its stability in different adjustments and because it can consolidate the set of actions established by the prenatal care program.
Estimates of social inequalities in health in Brazil support the hypothesis that gestational syphilis is associated with low socioeconomic status and inadequate prenatal care, contributing to the persistence of vertical transmission and exposing the fragility of the care not only in terms of access, but also in the opportunity for screening, diagnosis, and treatment of pregnant women and their partners 17, 23 . It is known that unsafe sexual practices and lack of social support increase the risk of recurrent infections 15, 17 .
The variables that showed the greatest strength of association for gestational syphilis in this study were previous history of sexually transmitted infection, followed by an inadequate number of prenatal appointments (one to three appointments). It is well known that syphilis is one of the sexually transmitted infections that cause greater damage to pregnant women and their unborn children, and it is associated with an increased risk of HIV infection 21 .
The low frequency of prenatal appointments, indicated as responsible for several diseases during pregnancy, presented a risk of 3.5 for syphilis. The category of "no prenatal care" showed a similar risk (OR = 3.2). This shows the close relationship between the adverse effects on pregnancy and the type of care provided in prenatal care, and it reveals that the continuity of care with detection procedures for the risk of syphilis is important for its effectiveness. Much has been discussed about the protective role of prenatal care, which can also minimize the effects of socioeconomic inequalities 1, 9, 14 . Our results indicate that women with low frequency of prenatal appointments are at higher risk for syphilis, which decreases as the number of appointments increases.
Although these findings are not unexpected, they show aspects that need to be discussed by all actors in prenatal care; the lack of or non-compliance with the minimum routine recommended by the Ministry of Health, including counseling, epidemiological surveillance, pharmacological and laboratory actions, and the screening of partners compromise the control of the transmission of syphilis 16 . The loss of these "opportunities" produces a less effective performance of the health team and services, which fail to ensure comprehensive care, with repercussions on the pregnant woman and the unborn child.
The number of sexual partners in the last year was associated with the outcome studied. Population studies in Brazil show that the earlier the onset of sexual life, the greater the number of partners, as well as the chances of health risk 22 . Among Brazilian women, the average number of sexual partners in the last 12 months decreases as education level increases, a condition considered as a process of self-protection 22 . It is important to emphasize that the actions proposed for the control of syphilis among women still have the challenge of articulating prevention and care regarding the promotion of sexual and reproductive autonomy.
We did not approach the sexual partners in this research. Some variables were investigated with the women. The use of illicit drugs showed an association with the occurrence of syphilis in women. Regardless of the limitations, the questions were related to the current partner. The results were important because they broadened the look to other behavioral characteristics and were not limited to the adequacy or inadequacy of the treatment received. Among women, the use of illicit drugs before the age of 18 was also associated with syphilis.
It is possible that the increased incidence of infection may be explained by situations of vulnerability, ranging from behavioral and reproductive characteristics to unsafe sexual https://doi.org/10.11606/S1518-8787.2017051007066 practices 5, 7, 19 . The behavioral profile of partners deserves more specific studies that highlight situations that are still exclusionary, such as the use of other drugs, insufficient adherence to accompany women to prenatal appointments, and inadequate reception in health services 4 
.
Lack of access to telephone and low education level showed an association with the presence of syphilis, a condition that has been explored in several studies 13, 15, 18, 23 . Access to telephone was analyzed as a sociodemographic variable because it represents individual purchasing power. Additionally, in our sample, there was a higher occurrence of syphilis in women from the most disadvantaged social strata and with more vulnerable lifestyles. However, the adoption of safe sexual behaviors is admittedly complex, not depending solely on education level, income, access to information, and materials such as condoms, but also on the meanings attributed to sexuality and health self-care 13, 18 .
The high number of pregnancies was associated with the occurrence of syphilis. In Brazil, since the 1970s, there has been a reduction in the fertility rate among women. However, the impact varies because of sociodemographic factors, lower education level, absence of partners, drug use, early sexual life, and no prenatal care 1, 13, 25 .
It is also worth noting that the proportion of women who give birth and who are not submitted to the recommended treatment for the control and prevention of vertical transmission of syphilis is high; consequently, infection persists from one pregnancy to another with a greater chance of outcomes adverse to the unborn child, such as abortion, prematurity, and death
17
. Appropriate prenatal care could not only reduce incidents of syphilis during pregnancy with counseling and encouragement of condom use, but also with the appropriate treatment of prevalent cases in future pregnancies
11
.
Affiliation with the Catholic religion was associated with syphilis. Although there are studies that indicate that religiosity tends to delay the onset of sexual life, the interrelationships between the variable and sexual behavior are still little explored in the scientific literature and further research in this direction is necessary in Brazil
20
Although not detected in this sample, other studies have found an association between the lack of use of condoms and the growth of sexually transmitted infections 13, 22 . The high frequency of stable relationships in this population may have contributed with the unprotected sex, probably because of greater affection and confidence in the partner, relativizing measures of prevention for infections and pregnancy. In addition, condoms are still seen as a symbol of infidelity or mistrust and should be used only in relationships with "unknown" partners 5, 22 . Campos et al. 4 consider, regarding these difficulties on the use of condoms, that health services should adopt a differentiated approach, also during prenatal care, that favors the reception and identification, together with the women, of negotiation strategies with the partner, since reinfection can perpetuate syphilis.
Age group was not associated with syphilis, although national and regional research studies 3, 9, 15, 23, 24 carried out in the last 10 years have found a higher occurrence of infection among women with a mean age of 23 years and adolescents. Although the findings cannot be extrapolated to other locations, considering the characteristics of the sample, we can highlight the dissemination of the disease and the need to expand education and prevention actions to reach women of all age groups, including those with greater vulnerability. In the last decades, there have been significant sociodemographic changes in Brazil, which implies new behaviors in relation to the regulation of sexual life 20 . However, this variable should continue to be investigated in studies of risk factors that include a greater number of participants.
The associations found indicate the need for the reorganization of actions, prioritizing women with the risk characteristics identified. Strategies aimed at these populations can be considered the starting point of the process and they are fundamental for reducing the vertical transmission of syphilis.
